Atty. Docket No COE-524 



PATENT 



376 

377 CLAIMS 

378 We Claim: 
379 

380 1. A system for generating at least one of tire, ground, and 

3 81 tire/ground data for an pneumatic tire having a casing forming a 

3 82 hollow inner portion for containing a gas, the pneumatic tire in 

383 contact with a ground surface, the system comprising: 

384 a radar transmitter, located within the hollow inner portion 
11385 of the pneumatic tire, for generating a radar signal towards a 
C§86 portion of the pneumatic tire in contact with the ground surface; 
[^87 a radar receiver for receiving a reflected signal from at 

S3 

j=|88 least one of an interface between the gas and the casing and an 

|* 389 interface between the casing and the ground surface; and 

ij§90 means for analyzing the reflected signal to produce at least 

f|91 one of tire, ground, and tire/ground data. 

2. The system of claim 1, wherein said radar signal comprises 

393 an ultra-wide band radar pulse. 

394 3. The system of claim 2, wherein said radar transmitter 
3 95 comprises: 

396 a pulse repetition rate function generator for generating a 

3 97 pulse signal for triggering a radar pulse; 

3 98 an impulse function generator, coupled to the pulse 

399 repetition rate function generator, for receiving the pulse signal 
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4 00 and generating a wide -band radar impulse in response to the pulse 

4 01 signal; 

4 02 a first amplifier, coupled to the impulse function generator, 

4 03 for amplifying the radar impulse and outputting an amplified radar 

4 04 impulse; 

405 a first waveguide, coupled to the amplifier, for receiving 

406 and transmitting the amplified radar impulse; and 

4 07 a first feedhorn, coupled to the first waveguide, for 

408 receiving the amplified radar impulse and transmitting the radar 

i;4 09 impulse toward the tire casing. 

3 

i'll0 4. The system of claim 3, wherein said radar receiver 

I'! 11 comprises: 

|v|l2 a switch, coupled to the pulse repetition rate generator and 

'Jll3 the first feedhorn through at least a portion of the first 

!;|14 waveguide, for alternately receiving an input pulse from the pulse 

:'|l5 repetition rate generator and radar return signals from the first 

! s ■ ii 

j *4 16 feedhorn; 

417 ' a second amplifier, coupled to the switch, for amplifying the 

418 input pulse and the radar return signals; 

419 a detector, coupled to the second amplifier, for detecting 

420 radar return pulse data from the radar return signals; and 

421 a data port, coupled to the detector, for outputting radar 

422 return pulse data. 

5. The system of claim 3, wherein said radar receiver 
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comprises : 

a second feedhorn, for receiving reflected radar signals; 

a second waveguide, for receiving and transmitting the 
reflected radar signals ; 

a switch, coupled to the pulse repetition rate generator and 
the second waveguide, for alternately receiving an input pulse 
from the pulse repetition rate generator and radar return signals 
from the second feedhorn; 

a second amplifier, coupled to the switch, for amplifying the 
input pulse and the radar return signals; 

a detector, coupled to the second amplifier, for detecting 
radar return pulse data from the radar return signals; and 

a data port, coupled to the detector, for outputting radar 
return pulse data. 

6. The system of claim 1, wherein the means for analyzing 
the reflected signal outputs tire data representing an amount of 
tire casing deflection. 

7. The system of claim 6, wherein the amount of tire casing 
deflection is determined by measuring a time difference between a 
transmitted radar impulse and a received reflected pulse from the 
tire casing. 

8. The system of claim 1, wherein the means for analyzing 
the reflected signal outputs tire/ground data representing an 
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amount of ground deflection. 

9. The system of claim 8, wherein the amount of ground 
deflection is determined by measuring a time difference between a 
transmitted radar impulse and a received reflected pulse from the 
ground . 

10. The system of claim 1, wherein the means for analyzing 
the reflected signal outputs ground data indicating at least one 
soil property, wherein the soil property is determined by 
measuring amplitude characteristics of a received reflected pulse 
from the ground. 

11. A method of generating at least one of tire, ground, and 
tire/ground data for an pneumatic tire having a casing forming a 
hollow inner portion for containing a gas, the pneumatic tire in 
contact with a ground surface, the method comprising the steps of: 

generating a radar signal, using a radar transmitter located 
within the hollow inner portion of the pneumatic tire, towards a 
portion of the pneumatic tire in contact with the ground surface, 

receiving a reflected signal in a radar receiver, from at 
least one of an interface between the gas and the casing and an 
interface between the casing and the ground surface, and 

analyzing the reflected signal to produce at least one of 
tire, ground, and tire/ground data. 

12. The method of claim 11, wherein said radar signal 
comprises an ultra-wide band radar pulse. 
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50 13. The method of claim 12, wherein said step of generating 

a radar signal comprises' the steps of: 

generating, in a pulse repetition rate function generator, a 
pulse signal for triggering a radar pulse, 

receiving, in an impulse function generator coupled to the 
55 pulse repetition rate function generator, receiving the pulse 
signal and generating a wide-band radar impulse in response to the 
pulse signal, 

amplifying, in a first amplifier coupled to the impulse 
function generator, the radar impulse and outputting an amplified 
60 radar impulse, 

receiving and transmitting, in a first waveguide coupled to 
the amplifier, the amplified radar impulse, and 

receiving, in a first feedhorn coupled to the first 
waveguide, the amplified radar impulse and transmitting the radar 
65 impulse toward the tire casing. 

14. The method of claim 13, wherein said step of receiving a 
reflected radar signal comprises the steps of: 

alternately receiving, in a switch coupled to the pulse 
repetition rate generator and the first feedhorn through at least 
70 a portion of the first waveguide, an input pulse from the pulse 
repetition rate generator and radar return signals from the first 
feedhorn, 

amplifying, in a second amplifier coupled to the switch, the 
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input pulse and the radar return signals, 
75 detecting, in a detector coupled to the second amplifier, 

radar return pulse data from the radar return signals, and 

outputting, from a data port coupled to the detector, radar 
return pulse data. 

15. The method of claim 13, wherein said step of receiving a 
80 reflected radar signal comprises the steps of: 

receiving, in a second feedhorn, reflected radar signals, 
receiving and transmitting, in a second waveguide, the 

^ reflected radar signals, 

alternately receiving, in a switch coupled to the pulse 
85 repetition rate generator and the second waveguide, an input pulse 

j;- from the pulse repetition rate generator and radar return signals 

'zsff 

from the second feedhorn, 

amplifying, in a second amplifier coupled to the switch, the 
input pulse and the radar return signals, 
p 90 detecting, in a detector coupled to the second amplifier, 

radar return pulse data from the radar return signals, and 

outputting, from a data port coupled to the detector, radar 
return pulse data. 

16. The method of claim 11, wherein the step of analyzing 
95 the reflected signal comprises the step of outputting tire data 

representing an amount of tire casing deflection. 

17. The method of claim 16, wherein the amount of tire 
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casing deflection is determined by measuring a time difference 
between a transmitted radar impulse and a received reflected pulse 
>0 from the tire casing. 

18. The method of claim 11, wherein the step of analyzing 
the reflected signal comprises the step of outputting tire/ground 
data representing an amount of ground deflection. 

19. The method of claim 18, wherein the amount of ground 

5 deflection is determined by measuring a time difference between a 

transmitted radar impulse and a received reflected pulse from the 
ground . 

20. The method of claim 11, wherein the step of analyzing 
the reflected signal comprises the step of outputting ground data 

0 indicating at least one soil property, wherein the soil property 
is determined by measuring amplitude characteristics of a received 
reflected pulse from the ground. 



